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Exceptional agate formation found in Spokane basalt
By: Matthew Markus, Advised By: Chad J. Pritchard PhD, Eastern Washington University, Department of Geosciences

Abstract:

People don’t normally associate semi-precious gems with basalt or the
“boring black rock” that dominates the Eastern Washington
landscape. However, a site just northeast of Cheney in the West Planes
of Spokane, shows where a system of gem-filled veins can be found
nestled into the 16-million-year-old (Kasbohm and Schoene,
2018) Priest Rapids Member of the Wanapum Basalt that is a part of
the greater Columbia River Basalt. The volcanic rocks are the host to
millimeter - 10 cm wide fractures with variable colored agate and opal.

Figure 14. The figure on the left
shows the W% of Fe across the
sample seen in figure 13

Figure 5. Collection area
of opal.

Introduction:

Figure 8. General CrossSection of agate found

Figure 1. Vicinity Map of the collection
site. The property is on private property.

Figure 7. Basalt seam
where opal was extracted
from.
Figure 6. Connecting
basalt seam where
opal was found

Figure 9. Stereonet of agate filled veins showing
fracture patterns that don’t align with regional
tectonics and are likely random from the cooling of the
basalt

Figure 2. Matthew Markus
taking a break from excavating
to pet the property owners
dog.

Columbia River Basalt (CRB):

Figure 3. Left is an extent map of the CRB, to the right is the CRB
in stratigraphic order (Reidel et al., 2020). The site is Priest Rapids
Member of the Wanapum Basalt. Figure 4. Below is a cross
section of Airway Heights.

Figure 10.
Upper left is an agate vein with tape measure, center is a sample
from the vein, to the right is a close-up photo of the Outside “crust”
of the opal seam

Figure 15. The figure on the right
shows the W% of Mg, Ca, and Al
across the sample seen in figure 13.
Figure 16. The figure below is the
Backscatter Imaging from the Electron
Microprobe, The lighter areas are
higher in Fe due to more light being
reflected by its denser form.

Figure 17. The figure above shows
the W% of H20 that is present
across the sample seen in figure 13.

Discussion & Conclusion

Basalt solidifies at a temperature of 800 - 600 oC (Lamure et
al., 2018) and potentially forms fractures or joints. The agate
is estimated to from at less the 400 oC (Goetze et al., 2012).
The agates possibly formed years after the cooling of the
basalt based on cooling rates of the CRB. The basalt has a 1.82 wt.% H2O and CO2 (Lange,2002), but since the agate
composed more than 10% of the outcrop, an outside water
source is required for such a larger percentage of agate at the
outcrop. The data collected from the EMP found that the
samples have high levels of iron and lower concentrations of
Mg, Cal and Al.
Examining the data that was collected using EMP analysis, The
high iron and magnesium levels likely indicate that iron oxides
began to form first and as the basalt cooled around the agate
the center had higher concentrations of Mg, Ca, and Al that
cooled within the SiO2 solution. The extra water that is seen
in figure 16 is the remnants of the water that caused these
opals to form was likely from a Miocene lake (Latah
Formation) that has been mapped to the area.
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